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Abstract 
The synthesis and application of fluorescent reagents, which emit at 
long-wavelength region is an attractive area in recent years. Aluminum 
phthalocyanine compounds, with excellent fluorescence characteristic and chemically 
stable, consist of a class of red-region fluorescent probe. The main objecttive of this 
thesis is to explore new application of two of aluminum phthalocyanine compounds 
used as fluorescent probe emitting at long-wavelength region.  
  In the first chapter, the development of fluorescence probes emit at red and 
near-infrared region were reviewed, followed by the introduction of phthalocyanine 
compounds about their molecular structure, characteristic of molecular spectra and the 
application in the bio-chemical assay. 
In the second chapter, a new method based on the fluorescence enhancement of a 
red-region fluorescent dye, tetra-substituted amino aluminum phthalocyanine 
( TAAlPc ), in strongly alkaline medium, was developed for the detection of two 
strong alkali (NaOH , KOH). Under optimal conditions, the linear ranges of the calibration 
curves were 0.050-5.0 mol/L (NaOH) and 0.033-5.0 mol/L (KOH), respectively. This method 
has been applied to the analyses of practical samples with satisfactory results. The 
mechanism for this method was also discussed. 
In the third chapter,  TAAlPc was applied to the determination of hypochlorite. It 
was found that in strong alkaline medium, TAAlPc could interact with hypochlorite, 
resulting in obvious fluorescence quenching. The relative fluorescence intensity was 
proportional to the concentration of hypochlorite. Based on this phenomenon, a 
selective method for the determination of hypochlorite in the bleaching solution was 
established. 
In the fourth chapter, tetra-substituted nitro aluminum phthalocyanine(TNAlPc), 
was found to react with glucose, resulting in obvious enhancement in fluorescence 
under the acidic medium. TAAlPc could be acidized, resulting in fluorescence 
enhancement. Based on this phenomenon, a novel method for the determination 
glucose was constructed and applied to the analysis of practical sample. 
In the last chapter, vitamin C had the same reaction with glucoe, we also 
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活性。二氢罗丹明 123 在呼吸过程中可被活的中性白细胞氧化成罗丹明 123，而
且还可以使活植物细胞染色。二氢乙锭也是一种还原态荧光体，它在染色细胞的
胞质中呈蓝色荧光。很多活细胞可将二氢乙锭氧化成乙锭，而乙锭是 DNA 探针，
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而且不受 Taq 聚合酶的影响。使用 SYBR Green Ⅰ染料，通过分析后测定产物的
融化温度，可得到更特异性的定量产物。没有碱基错配的双链 DNA 融化温度比
非特异性的含有错配碱基的模板高。使用标记有反应性 SYBR 染料的 PNA 探针
可获得更高的特异性。使用专门设计进行这种应用的仪器，可进行实时定量 PCR
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